Fluoxetine-induced up-regulation of 14-3-3zeta and tryptophan hydroxylase levels in RBL-2H3 cells.
The primary mechanisms of antidepressants are based on the monoamine depletion hypothesis. However, we do not yet know the full cascade of mechanisms responsible for the therapeutic effect of antidepressants. To identify the genes involved in the therapeutic mechanism of the selective serotonin reuptake inhibitor, fluoxetine, we used a cDNA microarray analysis with RBL-2H3 cells. We observed the transcriptional changes of several tens of genes containing the 14-3-3zeta gene in the fluoxetine-treated RBL-2H3 cells. Real-time RT-PCR and Western blotting confirmed changes in the expression of the gene and protein. The increase of 14-3-3zeta mRNA was observed at 72 h in the fluoxetine-treated RBL-2H3 cells. The increase of 14-3-3zeta protein was observed at 48 and 72 h. In this study, the expressions of the 14-3-3zeta gene and the protein were up-regulated at 72 h. In addition, the increase of TPH mRNA was observed at 12, 24 and 72 h in the fluoxetine-treated RBL-2H3 cells. We conclude that fluoxetine induces increases of 14-3-3zeta mRNA, 14-3-3zeta protein and TPH mRNA at 72 h in the RBL-2H3 cells. This suggests that the 14-3-3zeta and TPH genes may play a role in the molecular mechanism of fluoxetine. To date, no cases of 14-3-3zeta alterations by antidepressants and specifically by fluoxetine have been reported.